Objective: In patients with bipolar disorder (BD), quality of life (QOL) scores have been largely attributed to mood symptoms. However, impairments in QOL may occur even in euthymia, and differential factors have been put forward as important determinants of QOL. Our study was designed to assess the role of cognitive performance in self-reported QOL in patients with BD.
T he concept of QOL has become increasingly relevant in the field of BD. Currently, effective treatment is related to controlling symptoms and achieving a subjective feeling of well being, which closely relates to the concept of QOL. 1 QOL has been described as a multidimensional concept encompassing physical, emotional, social, and spiritual well-being aspects. 2 QOL is markedly impaired in patients with bipolar depression, [3] [4] [5] and depressive symptoms are associated with greater impairment in work, family, and social life than episodes of mania, 6 and appear to be the primary determinant of impaired QOL in BD. 4, 7 QOL has been shown to be unimpaired in euthymic patients, 8 and euthymic or fully remitted patients tend to report higher QOL than patients who are acutely ill. [8] [9] [10] However, impairments in QOL were also shown to persist in remitted patients, [11] [12] [13] indicating that other factors besides mood symptoms may be involved in the determination of QOL in BD. Kauer-Sant'Anna et al 14 showed that higher rates of comorbidity with anxiety disorders may be an important factor associated with poorer QOL among patients with BD.
Remitted patients with BD were shown to present cognitive impairment in several measures, compared with healthy controls, 15, 16 and recent metaanalyses have provided further evidence of a trait-related neuropsychological deficit in BD related to attention and processing speed, memory, and particularly to executive function. 17, 18 Although levels of depressive 4, 5, 13, 19, 20 and manic symptoms, 21 female sex, 22 and time undiagnosed 23 were put forward as associated with worse QOL in BD samples, the ability of cognitive variables to predict scores on different QOL domains in remitted patients has not been fully assessed.
The purpose of our cross-sectional study was to explore the relation between clinical and neuropsychological variables and self-reported QOL in euthymic patients with BD. We hypothesized that cognitive impairment would be related to worse QOL in patients with BD.
Methods

Subjects
Fifty-five type I patients with BD aged 17 to 63 years were recruited from the Department of Psychiatry of Santarém Hospital, Júlio de Matos Psychiatric Hospital, and the Association of Bipolar and Depressive Patients. Patients were diagnosed according to DSM-IV criteria, 24 ascertained from a personal interview conducted by a qualified psychiatrist and by means of medical chart reviews; 47 patients with BD were part of the ongoing research program of one of the authors and were also screened using the Mini-International Neuropsychiatric Interview. 25 Among the 72 recruited patients, 17 withdrew from the study, mainly for not presenting remission criteria or presenting substance use in the preceding 6 months; 55 patients (22 men and 33 women) were included in the present analysis. Patients were in euthymia, defined as aYMRS 26 score of £6 and a HDRS 27 score of £7, for at least one month. Patients with clinical comorbidities, substance abuse or dependence, or who received electroconvulsive therapy in the preceding 6 months were excluded; 31 (56.4%) patients with BD had a history of psychotic symptoms. All but 3 patients were taking mood stabilizers (valproate, n = 35; lithium, n = 20; lamotrigine, n = 15); 12 were on mood stabilizers, and 3 were medicated with oral antipsychotics (n = 33), depot antipsychotics (n = 4), antidepressants (n = 18), topiramate (n = 3), and benzodiazepines (n = 12).
Fifty healthy individuals (16 men and 34 women) aged 17 to 61 years were recruited by convenience as the control group. This group included patients' acquaintances and hospital personnel. Control subjects were screened for personal and first-degree family Axis I psychiatric disorders by a psychiatric interview or using the Mini-International Neuropsychiatric Interview. No attempts were made to match control subjects to patients for age, sex, or education. Two patients with BD and one healthy subject were left-handed (Edinburgh Inventory). 28 All participants provided prior written informed consent.
The majority of patients were part of an ongoing PhD research program by one of the authors at the Department of Psychology and Sociology and Education, University of Extremadura, Spain, while the remaining patients were part of another ongoing project, with no biological parameters involved. Both projects were approved by the Júlio de Matos Psychiatric Hospital Ethics Committee. The PhD project also received approval from the University of Extremadura Ethics Committee. 29 WHOQOL-BREF provides unweighted measurement on 4 domains: physical, psychological, social relationships, and environment. The physical domain has questions related to daily activities, treatment compliance, pain and discomfort, sleep and rest, and energy and fatigue. The psychological domain assesses positive and negative feelings, self-esteem, body image and physical appearance, personal beliefs, and attention. The social relationship domain is related to personal relationships, social support, and sexual activity. The environmental domain explores physical security, financial resources, health and social care and their availability, opportunities for acquiring new information and skills, and participation in and opportunities for recreation and transport.
Assessment Instruments
Assessment of Cognitive Function
The neuropsychological test battery was directed at the following cognitive domains: attention and mental control (WMS Digit Span); perceptual-motor skills (SDMT and Trail Making Test Part A); executive functions (SCT and Stroop Colour-Write Test, Trail Making Test Part B, and TOH); verbal fluency (Controlled Oral Word Association); verbal abstraction (WAIS-R: Comprehension and Similarities subtests); visuo-spatial attention (Bell's Test); and memory function (WAIS-R: Information subtest; WMS: Logical memory). These are well-established tests with detailed descriptions in standard texts. 30, 31 All tests were administered in the same day by the same neuropsychologist.
Statistical Analyses
Patients and controls were compared for clinical and demographic variables, QOL, and performance on neurocognitive tests using ANOVA, Student t test, and chi-square test, as appropriate. A P value of 0.05 was used to assess statistical significance. Mood symptoms (HDRS and YMRS), age, sex, and educational level, were covaried using ANCOVA. Dependant variables (QOL domains) were shown to be normally distributed. Relations between QOL and clinical and neuropsychological variables were assessed using Pearson's correlations. The clinical and neurocognitive variables that correlated significantly with each QOL domain were entered simultaneously into multiple regression equations to determine the overall amount of variance in QOL. The outcome variable in each model was a given QOL domain. The criterion for entry into an equation was set at 0.03 to provide reasonable protection against type I error. Statistical analysis was carried out using SPSS 14.0 software (SPSS Inc, Chicago, IL).
Results
Sociodemographic and Clinical Characteristics of Patient and Control Groups
The 2 groups did not differ regarding sex, age, or educational level (Table 1) . Patients scored significantly higher on HDRS and YMRS, compared with the control group (Table 1) .
Comparison Between Patients and Controls
BD patients showed statistically lower scores on all QOL domains of WHOQOL-BREF, compared with control subjects (Table 1) .
Differences between groups were found in all cognitive tests, except for visuo-spatial attention, which showed a trend towards significance ( Table 2 ).
Age and HDRS scores were significantly correlated with all WHOQOL-BREF domains, indicating that older patients and those with more depressive symptoms reported lower QOL in all domains. Illness duration was significantly correlated with physical and environmental QOL, indicating that patients with longer illness duration showed worse QOL. The educational level was significantly associated with the psychological and environmental domains, indicating that patients with higher education had better QOL in those domains.
The physical QOL showed significant correlations with cognitive tests ( Table 3) , indicating that patients with worse cognitive performance reported worse physical QOL.
Clinical and Cognitive Predictors of Quality of Life in Patients With Bipolar Disorder
All domains of QOL were significantly predicted by one or more neurocognitive variables. The best model for prediction of physical QOL was composed of scores on the SDMT and Bell's Test, which accounted for 36.9% of physical QOL variance. The psychological domain was predicted by scores on SDMT, and this model accounted for 26.1% of the variance. The social domain of QOL was significantly predicted by the time of completion of SCT, accounting for 11.7% of the variance. Lastly, the best model for the environmental domain of QOL was predicted by the scores on the similarities subtest of WAIS-R, and number of moves on TOH, accounting for 32.7% of the variance.
Afterwards, we ran another multiple regression analyses, entering clinical variables associated with cognitive variables. The clinical variables were entered in the first block of the model because previous research has uniformly supported the role of these variables in QOL, and neurocognitive variables were entered in a second step, as there is less available evidence for the unique contribution of these variables to QOL; again, excluded variables were not reported.
Clinical variables were significant predictors of all 4 QOL domains; however, the best models were all in association with cognitive variables. The best model for the physical domain was predicted by the patient's age, scores on HDRS, and time on SCT, accounting for 36.1% of the variance. The psychological domain was predicted by the patient's age, scores on HDRS, and moves on TOH, accounting for 40.8% of the variance. The best model for the social domain of QOL was predicted by scores on HDRS and SDMT, accounting for 23.8% of the variance. Lastly, the best model for the environmental domain of QOL was predicted by illness duration, scores on HDRS, the similarities subtest of WAIS-R, and moves on TOH, which accounted for 53.7% of the variance.
Discussion
Euthymic patients with BD presented significant impairments in all cognitive domains, compared with healthy subjects, and these impairments were associated with reduced QOL. As hypothesized, neurocognitive deficits in patients with BD are consistently related with diminished self-reported QOL. Cognitive functioning in euthymic patients related to all QOL domains. These findings supported our hypothesis that the relation between cognitive functioning and QOL is also mediated by the patient's cognitive status, and not exclusively by mood symptoms. Thus cognitive functioning seems to explain some of the QOL variance among euthymic patients with BD.
Older patients reported lower QOL in all domains, which is consistent with previous reports. 32 This may reflect in part the effect of illness duration, which was also significantly associated with the physical and environmental QOL domains in our sample, and in previous studies. 11, 33 However, number of admissions, which has been put forward as an important determinant of QOL, 13 did not present a significant impact in patients' QOL within our sample.
Depressive symptoms appeared to be among the most potent predictors of lower QOL. Although the degree of depressive symptoms in our sample was very low, symptoms of depression emerged as highly predictive of self-reported QOL in all WHOQOL-BREF domains. Therefore, as previously postulated, 4, 5, 11, 13 depressive symptoms play a key role in the selfperception of QOL among patients with BD. Piccinni et al 10 suggested that subsyndromal manic symptoms could shift QOL upwards, which was not found in our study or in previous reports. 21 The relation between manic symptoms and QOL seems to follow a bimodal pattern, where mild ratings of mania are associated with lower QOL, 21 and full-blown mania is associated with higher self-reports of QOL, probably owing to the lack of insight associated with acute mania. 34, 35 In this sense, depression follows a linear pattern in being associated with lower QOL. Even mild symptoms of depression, as described in this study, influenced QOL ratings negatively. 5 Verbal abstraction and visuo-spatial attention seem to play important roles in the self-assessment of social and environmental QOL, maybe due to the need for adequate communication abilities for achieving reasonable social interactions. However, verbal abstraction seems to be an important factor in the determination of functioning among these patients, impacting on the physical, social, and environmental domains. Planning capacity, as measured by TOH, seems to be an important factor for the determination of environmental QOL. It is possible that good planning capabilities allow these patients to organize themselves in their environmental context. Lastly, the physical domain was influenced by verbal abstraction, visual attention, and the inhibitory capacity of the neocortical systems. Indeed, lower capacity for abstraction has been put forward as a correlate of somatization and physical complaints.
Verbal memory problems are well-described in BD, 15 and seem to be the most likely aspect of cognition to mediate functional outcome and QOL among these patients. There is substantial evidence of a strong relation between verbal memory difficulties and psychosocial impairment. 36 There is also considerable support for the dissociation of subjective facets of QOL from more objective observer-related indices, such as social and psychosocial impairment. 37 Preserved executive functioning is associated with better QOL in several domains, which indicates that the ability to deal with complex situations and to plan ahead is possibly an important factor in the determination of physical, psychological, social, and environmental well-being.
Our study was limited by the sample size; some data were gathered retrospectively and might have been distorted by recall bias. We did not take into account the medication effects, which could play an important role in the patients' QOL. The cross-sectional design used poses important limitations. However, we have identified variables that seem to be important predictors of QOL, warranting the need for longitudinal research to better estimate the effects of symptoms and cognition on functioning and self-reported QOL in patients with BD. It has been shown that euthymic BD patients can report subjective QOL reliably and with good concurrent validity 3 ; therefore, it is unlikely that our results were distorted by the symptoms presented by patients.
Alcohol and drug abuse occur at high rates in BD, 38 and both are associated with worse outcomes. 39 Comorbid alcohol or cannabis abuse or dependence has been argued to have only limited effects on cognition in subjects with psychotic or mood disorder, 40 but comorbid substance abuse or dependence often leads to earlier onset of the disorder, poor medication adherence, and possibly a more malignant form of the disorder, causing more cognitive deficits on those patients. 41 We decided to exclude patients and healthy subjects who either used or abused drugs or alcohol in the 6 months preceding cognitive evaluation to lower the chances of the deficits being due to comorbidity, possibly limiting the generalization of the present results to the population of patients with BD and comorbid alcohol and drug abuse.
There is no QOL measure specifically designed for use in BD, but WHOQOL-BREF has undergone rigorous international development and is sensitive to the health-related QOL status of those with long-term mental illness, 42 including BD. 12 However, the use of a single instrument to assess QOL might have limited the results of this study.
Conclusions
Results showed that neurocognitive deficits were strong predictors of self-reported QOL, and impairments in executive functioning and verbal abstraction were consistently related to worse self-assessment of QOL among patients with BD. In this same vein, we have previously shown that among patients with BD who did not fulfill criteria for mania or depression, QOL was significantly influenced by cognitive performance. 43 The importance of remission of mood symptoms has been emphasized in BD. The results of our study-which differ from all previous studies-assessed the effect of cognitive functioning in QOL, suggesting that, along with controlling mood symptoms, adequate cognitive functioning is desirable for the achievement of better QOL. This argues in favour of a more comprehensive approach to BD treatment, possibly including cognitive rehabilitation or cognitive-enhancing drugs.
Résumé : Le rendement cognitif et la qualité de vie dans le trouble bipolaire
Objectif : Chez les patients souffrant de trouble bipolaire (TB), les scores de qualité de vie (QDV) ont été largement attribués aux symptômes de l'humeur. Cependant, les défauts de QDV peuvent survenir même dans l'euthymie, et des facteurs différentiels ont été avancés comme étant d'importants déterminants de la QDV. Cette étude était destinée à évaluer le rôle du rendement cognitif dans la QDV autodéclarée des patients souffrant de TB.
Méthode : Cette étude transversale examinait la relation entre les variables cognitives et la QDV autodéclarée chez 55 patients bipolaires I euthymiques et 50 sujets en santé. Les participants ont répondu à la version abrégée de l'instrument de mesure de la qualité de vie de l'Organisation mondiale de la santé et à une batterie de tests neuropsychologiques.
Résultats : Les patients souffrant de TB ont obtenu des scores inférieurs dans tous les domaines de la QDV, comparativement aux sujets témoins. Une faible QDV autodéclarée corrélait significativement avec un moins bon rendement cognitif, surtout aux tests de fonctionnement exécutif et d'abstraction verbale. Un modèle de régression linéaire a révélé que tous les domaines de la QDV étaient significativement prédits par les variables cognitives, avec des variances allant de 12 % à 37 %, et de 24 % à 54 % quand des variables cliniques étaient ajoutées au modèle.
Conclusions : Les déficits de fonctionnement exécutif et d'abstraction verbale étaient de forts prédicteurs d'une piètre QDV autodéclarée. Nos résultats suggèrent que, conjointement à la stabilisation de l'humeur, un fonctionnement cognitif adéquat est désirable pour atteindre une meilleure QDV. Ces résultats suggèrent que la réhabilitation cognitive puisse être un facteur important pour restaurer la QDV à des niveaux de base chez les patients souffrant de TB.
